. Example of the methodology used to assemble synthetic weather files to run the APSIM model at different forecasting times. Synthetic weather files have known weather until the time of the forecast (e.g. planting, see top panel or flowering time see bottom panel) and multiple historical weather data (35 years) until the end of a particular growing season. Figure S3 . Simulated corn yields at various corn growth stages for continuous corn at 0 and 268 kg ha -1 applied N rate. Simulations performed for planting time, V6 (6 th leaf), V12 (12 th leaf), and R1 (silking) stages (Abendroth et al., 2011) using actual and historical weather data (n=35; vertical bars indicate standard deviation). At R6 (maturity) stage the weather was known (n=1). The observed corn yields at harvest (Obs) are also shown (n=4 replications). Figure S4 . Simulated corn yields at various corn growth stages for soybean-corn at 0 and 268 kg ha -1 applied N rate. Simulations performed for planting time, V6 (6 th leaf), V12 (12 th leaf), and R1 (silking) stages (Abendroth et al., 2011) using actual and historical weather data (n=35; vertical bars indicate standard error). At R6 (maturity) stage the weather was known (n=1). The observed corn yields at harvest (Obs) are also shown (n=4 replications). Figure S5 . Precipitation, maximum and minimum temperature, and radiation differences from the historical average. The lowest two panels show percent error between simulated and observed corn yield at 201 kg N ha -1 and the economic optimum nitrogen rate (EONR) for continuous corn (CC) and soybean-corn rotation (SC). Table S2 . Regression coefficients (R 2 ) between grain yield or economic optimum nitrogen rate (EONR) error (absolute difference between simulated and observed) and weather deviations of the data presented in figure S3 . The year 2013 was excluded from this analysis due to hail damage. 
